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tute« by Sransi«ors who© con nt aharactsbsncs vary 
sapynncnaay, ,) caa aaaaaa nornaoaa 
IGQU S 

-a v aa-p'Haa : anb papaayaaaaaa. an a.yy.ooe ntaanao:- or 
ita-aa.i y bsi ;A any aas 



aaaa 



boa 



8H5«<" . - ^ - 9 s a a ;a- ' pa? ' ra- 
ta ;hs; osss; at ;;;bag a saunas; toiiovre; oaail; as; an ana 
piitieralrcoit Wane ?; petsnbai a! an t ni' il {gate 



; voannaa a? lbs ;;anpi:tyaa; ;ua;;;a;;or aa • 
Tnosyab;; osnoerb sonars tataaisitar 105 castrates in asntrb 
:)":;:;:•" aacaaa As la easeo; taaa tba nafsgssng, a tns 
case of b anoara losiavver aaa;::j; ba;!;a a;;«;j &s; an sna 
Oiifyifip claaaa •; ;s pa;far3biy asaaigarea ;;» lass; t ;:;a- 
aaat v naasiaao" a;a -nay a'aaa'P: :a a 1 ^t< 
aa;.;iaa aaaay aa : a';a aaaa a' -AC 5, tf;a sanplayax: a'ata 
; a ao i s a 

paaraaaa;aaaa;aaa -a :--;C;. aaaa alG 5'! aaawaaaaa- 
' ^ ^ ^ . - '< > ^ 

f v a • fv. tf- ti 

sautca Paaaaato;- is usssi sa both r:G. U> an;j FIG. "• 1. 
tftSRigh the lavoaaoa is not softest totrsisa 

> 0 K J 

5 1 02 sre - ! aari a b:as a;at:ac;« is apailaa to pate t 

a <r<. 1 v. o s [ x 5 fti 

aaasa. A aaaaaaaaot;-; like ras-y ne aas;0 iasaaab of ae 



baaaa 

OS CO 



in a c:a aa. s-aafaaaatiaa a-aa ;;; aeaa'aPy c;a!sa.i a vaai ; pa 
h j a ciaaal Thai :sa a aalaaas; al a^e aoa- iaasaaaa 
spasitaa pfaas-S; aaxr: iaaalaa- a aayxpaaa ta laa aaff-a 
Seraaaal. snaitaa lapa; ana aapa;; iraaaifeaas; is: aaavaa- 
Srd. Tfaasanra. aaaaayira; npaa;aa;aa aayaaaa coartacfa 

;aa:i;af a> ;ba vciissgs fellow«r ^ aiay ba aaaresi as 

i ajapiiaoaaaaaisanaaa ;a PaGS. : ' - 

fimn 'Ins-e a aaaafcaGaaavvarciaaaa saocacaiifof 

' ^ nx 
«*' ■ ess 

aaya;aa- ;:aa;.at aaeo :a :--:GS. 1 fa 0. -na iapat potsaibsa 
f.rs<3 ;PS aatpia paaaalai pharaa' aaa. aaaa-aa to aa 



aay 



ta a':ecsa-a at ;f;a apa-;a;aasa aay>nbaa vaaaaaaa ' aat- 
pat va;:aca;a bo net aava ;sn aaact aatfas; a aaata iviaars 
ins caaaa; asanas eaasato;- opaaats.s ip a saata'afiaa re 
ga;a Aaacaitngaa aven wlasa tho saajaa: foilowaf cireait 
v aoasppaasi by a-araastara a < aaaaaaeaa- 

- vaay SGa;!icaaiaa a ana aporats norpaaiiy. 
fOOtjl]^ As; bass ^a s( l aaaaaa wiaaa a aaaae a4:-:as; taa 

ho Siil v N n . (X ^ %i 

-v at is 

aay alrcait sasn bst ;ibsa;ts;ii as ioap as it saaaaa:; ?h«s air- 
roat sea trans f m at a a; 

l$$S2\ As at a - above aa;;nin s a> p K -a. k ' "\- 
SS- corrsfsf source trsinssto? operates In a saturation region, 

- f v " M'U^Vw. V-K 'v. v. st„ 

In i'tGS, i aa S oa no: ns:Vi; aa abeel a, * v 

- - ^ ^ ! a oii - \ 
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■;:.!!■:-.■« bbcCve: t'.CSch JSI'S i: S«S CS CO Cxif-ple 0: b"C; 

" if i ' -\ 

;npiitis:- cberc car .be <;o^;;:f":ijta:3 by obha? various ch- 



' Cj ,> - > )U 

ii'fisrso'b asshole : r: ••' G - A. snobbs'sby 
si I'-*? v t, - . -.e >. > * -*'b k, ; t 
*> i< lOo 'VI ■> ' > \ - 120b- 



copcCy 



S h.C 



* a/00 L <fC ' CO-YeS! 5b b::C • . :R , - !0 tb« 

^ !be cuoeni source baeeobonOb open-be;; ( j it 
uraiion csojoc The; jr.. even sehne tr-nre sr f } ) 
bccrem characbeesbcs .cod sbs or the eeo-en? so«bce 



ihe s;ope of boo iovencou. i bcceioen the aeaohptio;) in 
- U in i \ \ - , acpiinh ia - ensnoarnce: 
mods. 



roo?ij 

winch a cu" 



A 1 i 



;e:r;bba: o? ihecorrem so 

v j > v ,c r .i 1 > < i 
rer-i b.e.osisiar ■'; Is obiaaccfj, ihe aaiooa; fb e.errenj 
,5 . 1 c i ' \ 5 

chance: wniih wben:>ae b c? She abaonci ie.cgtb henna. 



• fc 



- O C iiCCiSCp- 

i r' ; n>\- 3:t; 3 ccscectisc betvcs-oa , - - and « 
te t ,t> c > 



:i a-osfe vsWi toe iSfe : r 



> s < 1 f f c 1( 

* « v»h 
|0D?2i 10 - i v i .en, < } m'-i t which 

J i i t < t >. < 

v>{ v<« ss ;s - 1 t _ case of 

) ' i <. b' i-i ; 

~ j. \ K < * i «n -V C ? 



Jbbbb] 



CO COCO 



u t < 1 ccica;;; ;;>«:'«: bar:;:i;;:cr , ;ne ccrrec: 
sccccs srscsister is be bbcnenrcci tcscjistob ;nccgc ibc 
t \ ' ' ■ i : o : nb; Tb s c c ibo 



tc.;ccci s,;.c;rce inscecco' ' b:b opcre:cs in a se.creli-cn :e- 
• : be r b tne fbcbi-c-enbsccr ■ ! ecbb s (:.'■'■ bbsx i; soes cot 
asvoTStby eibKb when ;hi- ccfccc ibcbe cb ;i?e ■ccrieci 



[00691 n??h nc 



c«n : 



(Ob?Si " 'iS cv>\ e r ) by t 1 



S 
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« > w one s 

o: in in FIG. 19, a psraoei bansisior 1902 ;$ corwsdad 

ease ! a ctifrent £ ~ " s s. . . io so Go load \"01 ttm 

soppiiod is inn icons OOOi oeoorese innaGr. acd thersby 
!0e norm;:: idatn scopeed irsro pre currenr enures cncorr 



snaon: 



s in,rpsii*G GG: enO ins sonicf; 1 901 is G-neci on in so 
cordonce with i ^ The;;, a cerrem <- in the 
pen-Gei baoeonrn' ' 902 arid oGline oi cueee; crsn be car- 
f ><i n qoidby. in nGno ^ones, tins con'seponds in a 
preeionope operrssroo. ■ be oorrero anou-Ned irrrro ibs cur- 

swStn ^ in lamed off. Tbos, roe oerrern is snrpGed 
nod vcrGer; ;c i:he correct eecon narsrnrnor 109 oGy .Ao- 

- v» : - 

Than, inn switch 1902 :s turned on ncs n correru !■; nop- 
piieci in the |o«o 1 201 

C00T5J i - G S3. \H - - ?U! tc sdned .r, parsste 
■>f i I i Jt > ( 9 G < i < - 

fiounntion ninon-no jp wrOch aio-enGstor is aemeo in sens:; 

i v og v. v ?) . \ i.. ^ 

Vft ! t v 

a sveish 2001 is inroeoi on. end thereby a sonae aon a 
drain oi the cedes tnsrmrsror 9002 ;r : shoncirerGed. 
vVheo n corn-un in soppiGo o> rnn iono ipo " . rhp sw-rnsr 

,f>t . ? f v. , - 



t. n.„\ G s. _ < ,< r ^ 

ta'fe a rmifengaia transistor. 

a shown in RG3. r 9 in 29 may no corr.sGied to entrain sn- 
pitW cosfigursiiP!":. 

oOTt v. v o 01 at t 

v i V* a - -n ,<„ f- 

-ventSsn is net feited to this For sstsmpis, tns mmI 

ft f , > 

9-0, 2"i nnows a coH gnnrpbn ccncscoppi'-o to 
in ndnch 5 onrrsnt nonmn v 10 i ) a sirincj it 
nwirnhon , v " opirrniinn o' 9iG ' is n i * 
insbisn Firs: . 0":s cnrr'Si-'i dsns nrsuoGiecGroninTfi ennnrii 

n< s 1203. !20n 5;n n 10 00 iijrnnd on in inn 

■bnssrsbn 102 nrnsnOsn ;;s cofron: sonrcs; (rircori. ;snc: 
SKitnnos 2:99 nn;j '202 mi: tnnioci < \n Ibn Gimnot ;j 

on » t (. N 

G< ! OtH ><■)' ti > n it 
s < ni >vi! ire n* iO nve 

rJOOISj Or O-s; enso G ^ i 4 1 > snpnsnO 
f«3nthscat«sot souks® circ^ittO: to dhscEirrent source 

10 ifrsrornPo;- 1 99. rne swrict: 2103 is bn'ssn on and a oonorn 
. u^t ' v 5 * 1 ; . Ata N 29 " 

b n i i. i jot V i c 

mt idsts is sncp rsd iw m c^neG source cteit 101 
tothseurrsn; s « sistor 10 ».v«na\ !o> 

•» irsto the fosses 1201. 

(806e) ! i i . )>h Gr> G? >os frs ' a it» po- 

'•snt:ei nfibe nr.rr-snt snnrw: srensislor 109. i! is snore de- 
nirsp'nr Hi: tbs ir- \> f . ■? connected to the source 
*k i'<3 t < tie" bold 

-is -'v i-v".' vc-insge. 

i q »i - o 



sGtor. AooonSngiy. »r;> qnis io:^r- i, ;s iosrrroso'j 
ti n nnionnt of co rmni nnwinplo trm inao ^ 20 • in > \ >r>\t 
- o <: - \ - 

scarce . 101 corr > irnnerirsea. 

in ;ri;;i coon, brswever, varrrnicne G ibrr 
sours,; irannrsscr 1 0G aedtinJ 'lensn i^nsisiorGOnn ;- f <vs 
so ahect. T < i;- ibeirnse or FiG. 20, *b3n a , - is 

tt x <. V " ^ ^ 

tfansistor 3 02 srtd mriinig si cu'reni ca;; be earned out 
oibckiy. m oiner Kisroe. rnis ecrrnspenrs; ic o pre;;h;ar;_?e 
option. Tb» oijrrenl suspfind iron- mo current source 

li vj « " ccnsfiJ s sjppfted i5«0 ,-; ' - ■ 
tbsennsnt sonroe irensrGor GG and 1 senss iransistor 
2002. AK;cGi;;g in tb:s, iGiLiencas ?0 voriobnris can be 
v Fneo mG'cr s Son and .sol 



- , i 1 ii are 

« if j 

^3S2) ' 

o'onnf.- J " narrn prnl f tns nornrncrsiitnes eesenbed 
a ;,'o t r * * i i ( 

" - * > s - js e ■ S 

id ;o tbecer-er;: snefca trar;s:sb.:.r G02 wiii-e roay bo 
3 cd 1904 9; n 
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\i, fi :s eaaea>a;a Sa irs-i paapapaa; hsvw; ;hs polarity 
s hi: off aaaaet Aaaaaasisaa aaeaa Pa; ; ;r'c-j:'f«:"5f. 
? isths en«i«^ s ss 3 s disposed and 
1 Kit i ansistor f - ass 



a Paaiea. 

type, a C 



•! po-antia; siPa pc^S:?" aapaiy iVsd and aa on), a 
aaal lypa a: dasiaajiy aeea. "ae aa;aaa tea tPis a: 
< < f steoiuts vaias a; g aa;e-aapaa; ae;:e.aya 
if, iheJransi-siorisneESSify operates 

:> .5:". ; VChS:^"<:!?ypo^i:a P -C:- ; S^:ei 



pPPPP: A-k^'opH^^or^sirctr^pi-i-aiyyor^fii-o;:;;;:; 
■ve. va'aiec'ed a; aae aaaaai iaa: :-;702 saai eae voitsy 
ilea S "OS. -inch aaa aaoait is. aaaaaiad era; a ceeea; a; 
a valaeee era Becye;aia;ay eaapie;a' pteaao Po rr) i:ae ; 
aeaareeecaiiaaO: ;hri.-,.;of y-eevaea; ii;;->?70;?3:';; a 



sources aesy be aisposas ia var-iiij-j aaerly jraiaee; 
Tivst'fitcas. fa aaa~(a;a aa;' \ " s < Pay -renter.' - 
oii-.oo ss ieag a;; is opgesPa;. e':p-aaay. 
[0 83] i 10 ^ 

V v ft > > 

t ) 1 ! "> 

pot iereieoPo this seci vpaeas war yet ee-a naeoe:ip?aaev; 

" si ; ; 

past tromtae scope 0; ieveaaee. Tnereee'e-, 'ha da- 
sorippapa in ■"e-:deelaeee feppp ; sea a oaa ae appeeo 



;aeeaorra,e:y PPaPe 4j 

eo.aee piper' pad pee perpee peeaea ;pere a-a- a-e pe- 
sctibs-d above. Descried in Shi;; oaAxajle'aa;: peepa is; 



;0ap1: Tree-? raaepoa caa »a campy ie-a y y a pp-sy^ 
<. ' t ^ 1 ; « 't 

a-pcuip and a latch ceadl. 

a m , - y 1 ^ 1 j\ 

ii 5 m j u- » t. <. 

a P> s i ana' the a; 

'\'^< 1 

^ st j" i [ • atf e <.'>)s 

- ^ - , ' ' Ss - ^ -S Us. 

f ) H 

' ■- < i! 

caaaa; aaa Pa aapai:aa aacP iaad aaapiay aia.-aaai 
aaaa aa fc'L. aaa-f-ara; . A! this aa^a sap sva'a-aas 1 aOSa 



s s s'-s A - s . aaaaai 

S s * s X - . •> s< S > 



aiptp st oi \ scares airaas t ana \ cpa? 



■a a aypaai ta a caa'pa; soi-rae t raaaiaia" (air- 
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nee- scarce ceca-id la has signal line dnvsr sennit con- 
n«ctsdio a &mr& fine. Tost is, RS. 27 shows a pkif&f y 

Of Samel haSr. ?. mart 0: ) SigPSi Hn* v);':V*f OlrCSiS. 3fS!> 3 



. • - ^ " ceiTaapaasir to a - , , ,\ i i „ 

ir-$t«>me earn ; :> ^ m, -.v« % -- wVMujo 

TT 'It Cat!0 s. \. a, \ . o - ,t N - 
signal tine ana a rexes me caeern snipsited dam the 

CnSeat SOarCC eeriS? 10! SOneSeOrSSr tO a!': eS3C& Sip" 

est Wees this image signs) eeaeni ia aasasee fn a;) sn- 



ssarenes ana ?20s: ; . ana ' - am oonpoiisd 
by s cirahi (shi?i register, hated siaamt and me ilka) that 

t I ■> Cff! >{ 

•switch:':'-? PPOfeisect t ash 6 a nfi • he 5, w rial ■<■: s r SSob eae; 
dOesdamta interaetlensi Pmnieeiiea vVO oasyv.dwiip 

-tedr* com* 

mangos asm the seeergPians theme; 

>v ! > 

o > o" < -I . - aaipshea ■ 1 
source circuit 101, a s* < 

i* o' i weePerr re asppiy nssreat sad a car rant 
Cx ^ . a ' rdamto doing enemies !a a algae: too - 
a pixel the current asanases iron- me carreer , a o 
sea ;>■■ paeasspones to a siteee aoesoh tor s.egetoaa a 

■ o ' o ^ . ni . . the sward 1 
rsldmg whether to supply a noaeai to a ageae dm am:; a 
piveiisaarSireiajain adeem: smseefiaenaseitaeaemnet 

each toad psgnahlns ssebesep. ia p-se aaas. the wtoehes 

and ;204w the asanas jpnpb „ - ;a'04a, 
iiie like era careaaiaai ay ;< oirnnh ;a:;ii; reaaaa', ifPai: 
rhnxat ana the iika; iaat a: a pap or a sipnte lino driver 
ainmai. Atitiismrse.heweverjsrjriveurireriit'shihfegisrer. 

sparer: tiiat tiarearainaa vahetpa;' ra aapiay a aarroa; ro a 
si§a<a j , o p - Accofdinapy, tm driver eecah ishi't 

• - 1 s*e\ sate?" 



n e; -a s . 1 % ■* -g 

iatsr rnsy be assp '> > , q \ - the switches, or an 
a^aaa: aaasge sigasi; <at a tetc-rs eircii! arso' tm 8k« in a 
diver circuit {shift tegis;iep i< i ian, d ( like) r-rrsy 

" X v c 1 s ^ 

s r te saspiy a oar;a;a; to a signa; line and a piss!. 
Vutn , • m 5 ,s (.i f a j 

iaasp ifstoh ^ > aaa the !:ae) 'a v " a ' U 
trier aeieaninaa wharirer to aapply e auaent -o a signal 
i aers a pixel anci rh?: ehvaf alnxei ■ shia regisier ia-eh 
ai'oiiaandthe iikap ■ercornaaiiap ;hs switches t appsana 

leraaaenai ppaiicstia;: WO n : vpo3a?na, ,p f , 
Pobiicahen WO 03aa3e?g6 and me >> The invention 
, n\ ' ' rst n k t. o\ 

thereof. 

:cs >. ^ t 

o to ; 

it a rarso in vanci's a pinn;a;;y ai ann-ent aoa-aatreaaaaaia 
a/a Plsaaaea ra-aaapoaaapa . ;;aa iaae s nasi . v> ■ ia 
hiG.asarvvaaaPOiraiars are aanriearcs looaeiaaci here- 
in lor aia:niini:y, trsangrs she invention a nca ianhed re ;his. 



oa/eff a S'-viren aBihi ;sr ; ^pa .a raaeah aaa ; p ; :. ic. ;t;e aaaa 
or. - "V5t?:ree - p area; ■. ' a 1 pi < rvm ; < 

J ^ , ' < , t t- <. f i( V 5 

*i t > j ' t r -i v 

a'acras ■ v. > < o- " ?s csrt be 

s vuv« !ar g it ;Pe svwlcf arteJ he 

- - v •> v ■> ■> < s 
dad, the an'roant ot anrtea; aan as aerproiiea py two tata. 
Thereiirna in ina ireae a/rnera ;ne aaataa aSDIaa ana ihe 



sapie: !:: 



a rear; 



h ■ Pa ad . I r 
^SvCS-- SOUrs !T-\i 

aaeioa irraiga aipnai caaani Tne switcri aSO ■ an aaa the 
aaerah 28a r las can ao ruraed ae/otr ev an aaage siaapf, 

. ' . . - ' > -V!! 
vCi v>„ O' ^ ' c 



ipoaa, rhe swheaes \ » a ipp,rp : r::5 pi, s 
Thaas riiwer eee;a's. ^ , as p;a>vsaeO seaararaly. vt 
■-<.,!' p n shift J5i}k a ror arratroairrg ;he eiadanes 

a, . k - v 
awv da o:"avlPoa aidoaanoantiy. Airematfaaiy. raa anver 

ilng rhe swftoh snd the driver circuit (shift register, latch 

lOHb il , id ;n<s tike taap 



paraai, ii-;a swdah app: fi .:j ; ;? - 0 a a:;aia raa swaen 
260 ; ha ! i ao air ■% - i a to ae -rip: t* <i h< - 

1 ' i 

e i. < 2"0 a, t o&i 120 tm mmi 

2aO"iOa <s tamed o=a a oarram s ser la da Inoahed hem 
i ' k . * a ' a <. H k - , , 

aaiaaPeP wiiii aaaaraay. nan a aaaem ia supplied itam 
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b ObObSa. ib iblSbbaaba: 



[0100J in 



d for 



:bbbb: b;a 



a wir'tag 280-fc being arj M signs! swfc-abss agoica. 
^ 'IXU^,',",^ > . 
v «*U t . • 1 202cb aa: hxnab off. N < s bbit ~ . 
ObO-sna D sc.*--: ■ as cspa a; a of ba i ap easa iie a vbtb « ab r re G 

a?0b;;0hecoa:as aaaxGa 0? sappivi-x; a asaxxii ;o a :<;aci 

cifoaii 270! whereas ike ao;i Gfaait OGxtaa bstxaxes 
capx-afe a; sappsying 3 oarrsajs to ihs; Gas; V20'c&. Paa 
fbftb iba wiring 2904;:, ; ; aa: bp 2004b abb iba -ikx ixay 
Pa seiaciad -.a aapaebea by ;: sasaa, a GG axanaaa iaa 



■ally. 



[0 5 023 



'bigaXb 



[018 * < X ! 

arabaa ibCxsGag a paabbiay G aaaa-b; ababaa OaaGsOOa'. 

is s town wto fs f,»MM'« \ jormion show f 
r - o- ( b> t v 1 \Mn "i- 1 

caaibgabibka. ob:a:'fbaa Ge aba ancwa k; RG. bb. 

[oie-'i 

t d v It. f ^ ! ^ <r « 

edbxix ;;;xi«:8 circuit :0i f <. arapiiiiar . 

a7?spc!>cimg 

!<> < u ' < <. ; ; N s > < - \ 

aaaasa<bXi:ap ■■'> 4 Ohaaiby Of C. ;;r,;:v: ioaXX: taabsa.ti'.;X 

Hoaaaaaa sibca bx: drc.Gf bb.aia Gbaassas. axa carrea: 
SO'M-CS V.'Ci-'i tp: .s;Xl bbS S:Tp;ixa: aboGi iSbaOrf? GO 

fewer dst-i-ii: ara aaGx'aGy axx/baad Thaagb. this aaa 



aiby a; 



[010b] :Gsx ; aaba;aataaxp : i ; : 

G at;: iGiitsal to ibis a;;P ysGaas; bbaages abb fboabbva- 
{ions rife pofssb.xa b"bes« saai c, lango.? nr.?. maa-bas- 

' ^ . X ' <. V 

"x baaaripbaab ib * "K 3 -v ' 0' x - ' 2 :»bfi ■ abb 
. ... t ^ ^ bx,bb. 



a Sixxva :b 



'C> , v. v. v. 

«k:;'ii<5ni. 

sbbbaO w.Pb rea?«aax ;c Ox; aabxigarfbibbs sbo;.va in HG 
x^ i^ 

1 Mv bis ; nab j?> b« sj 

pited tp yfibaa;; acbfkpj'aiibbs sb;;vvb 1 in 
%*06§$ 1 tb A< 

|8108) - Si c s' , ' \ <s'tc w 

VvMibb ;ba ibiira;;' abaaa; ia'cat; 2:0 > ;;bpa;iaa a asabai 



bblarbb; ib > v 22 20 abb HG 0 : . bb'ia A b;;0 bfi OL. -tiitaxiib 
ai-'-sa; >.aa:;;k-; b fi») 

fetes] >a ■> i 

bbba;a by Ox; aa.btbb baaaas oircb:120 i is; aa aibboa vaii.-.y 
iixaaas a;sb fa: biapibyec; ^ saibioa gray scab:, bbaea 
.jS if > 

ax;: pippa; gray bbbia. oxiabbo aatxbva bxabibYa!cpay 

gray acsie babbab or .at: S'«s g:sy scais o:«;0od. 
fOitb; :;a b-iibbaiba tPbibx: lifba g<av scaia aisx!:)b 
a iv b b K 

^i.s- k « ' , A t< 

bt R ^ , , K '< ^ i >t< ( 

IS bbbbiXj !X^> r :-. 

,n , s » b if t. t % t. 

s a boys j 1 

to this. apbbabj :b!bb abb ba ■> <^ j ffiositjp re- 

X f X d' b, 1<s> 

abax-axi 1 ibbo gray scab; bxaacca a perlais 1 wbicb 
a carxaa ;a a;b a;;pa::ab < a waci :BP ai;bxs;pi is beabaci. 
la bxa casaa a;;abx;: wsribc ;bav f?a c-oaaaib as a cats; 
lias for ;:b!xrbii-bp a a-a'Pai; b:a; as;> sxx: sajps^yinc 3 rxa- 

< V 10 v iff t 

::'o bbbbbxxsb-ibbbix.a:; if: b2 : ia;i bb.aaaa a: ;: riisoiayab 
s - s i aaapibib 0 iha 

ca;x:;;s scbfca cixaa: iiavas c f;a! Wbai? asaPeafivi:: pats; 
iibb 2206 axPixisabbbeb. a Oipiva! ibXrpesipsfaa; iaaoixisya 
.-no ice ^ ^ 

!b«;xi5bt 02P3 aax :;a oaaOaa i«b«a pp;ta jp m ( j 
^ . ^ - t-i - . Asvbtab3202isiaa;aba:TGb 

y-'bsxaof 3 ainnnt sapfbi>aci by a cam source cifcuii 
320 ! ttows; to iioa ksab s20'i or acb. As a mail sn^sgss 
csa; ba Oiapiaysbl 

|0?13| > -x , 

ianO? 

s ba bbapSac; ib coabbaaiib::. 
[011^ Afx 

- , ^ - w i K U Kfc i 1 

; aab iibVpaa :c p;;j 
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[S11S] V< >!: \ \> ro. vtu t<^\to ) 

33 Is <■ ia v 33 Tha aarPppastioa I " > 

i {FIG ;? : f-IG 2 st:-:ci f-IG 6} * sgapfod ftsosin for a 
. - , 5 iaaaaska. A csaas; is n v ^ o<s from tha 
emso«rc«< *<: - s « s -o r 

303. ;;n«tr«;y;?tet&:^-;:r : ij: ai too ooaosi aaiasa Jasasissfcr 
33? is sa' «; a ptapas vaatasa. Taos, ias a,-vliaa 330? if; 

SomaO :j:v'0!f GaSSOiO'ariCa wltt 30 ">V<q:J Sigaal :i' : p :. ittSC 



; 301 . aa 
[0116] 



•:S;it :7t 



* < *\l tO " SOP VS" iCUS. CGaaaSa aaaaacafiOilS 305 

poaastaa uaieas sssb oaaapas ana aaxafasaloos -:j«pa0 

11 !00 ^ or psO iavaaaoa, ^P: « :'i;TO:V : . ^ dSKatip- 
b 3 I > 1 ' hi" ? 

■> £<O.I 

N f v \ v, U >' "o • o 

16117] % - > s , " 

Sigaasilaos aos oaatailaaa al a aispiay olsvisa. a signal 
t , -> ik - ' 

caa be ^psiied so a * * o* a s., ^ x novo? , 

C 1 3 P v.' , <. 3 •(. C { \- 

a signs! Into OnvarcbcsP 3-1 • 333!-$ g;as ilnitMtSrlvsrcircal: 
H<iQ2 sagsoapaSy osipots a saisnpsa signal to -as aAaa 

s:t ay paSa . a SiaP? (3 i pSi :S naataaPn OapnaSinp N\ a 
ifC:T: -OS appat: i!as arlvar atOSp 34 : 0 1.0 p- S p3a3 ?•.:!;:>■ 

lOt t „ s i r it - f >- 
of a aispiay aiaaunn anb as alao-ana 3:-?' sotvpaaag sho 
display apasara that at a aispasaa I;- aasP pi>;ei changas 
i-'i acco:3f ; r<aa wi3 a viefco signs; ico-roiiii inaottod fr&m 
t 5 m-j u iiae . , 3a; 0. As: a 33;p;ay s-iaisrat 



i012^ 



fonetson Bat i*tss a Joncjion 
to catsvert a voi!sge 10 s ■■;i;rf»n£. f«;<i' hss 3 ri-oo:; tor 
, \f i ' i v aaiTea: to a - a?; a i" i > cuw&st, 

v s - soui v j ' nich the i-w^ntio 

ca;; bo ;sppi£S-d. 

" - r \ 

- : caaa;-; iviaeo sioaa;: !■; ;;-■? diaaiav ;;;aa : ;;at aaa-aiy a 
i? ca ci:t.ii:? ;o which iaa iav<sa; ke at. 

piisd. 

[0123.) 1 <. ; 

Is t ciaacat:so "*--a regisiar 340-3 is cc ) -ti 1 1 N 
i : ' :> ay a pia:'aiiiy - aaiiia'sas o f 3;a v. aifaaaa -33) ■• < ^ 

^ I sit! 
\ < •> s v \, v <J 

acco-aofKa: >viih 3>o iiaaag tiarsa sigaais ; a ..saaijalao 



■a;aaia; 



30134: 



aa3.a oiaaaiiadtr(aa- ;ta sa-it; ajg- 
t 1 < t 
taa 3a ; aa5 of ihe saiapiiag aaistp iha 

coiua;;!, whica Pa;; \ * \ ^ > ' a ^ s i<i <i i 
>p o a -> !■>!•- iciii 

\ s , tl v u 

, ir 1 is t ku Tha % ^ a : gaai ai ihia . i is a 

voitape in many casm 

S125) 4 , i. i a' ' - 



.a; 3-3)3 



a d : ;a;a vaiaa. ilia <:i:;:a: : 3 10 aaaiapc-; 
raa 3a oa'iiiad in a-aav casa.s 
i.0128j >> - ' ' 

La;;ll iha iaa; aaiaa;a ia 33-a 3;si ia;aa oi:-;:s;i; U-ATl) 34G4. 
a Pi33i - , r : s , 0 i, a < aaaifoi 



Paaio 



•), Th{<! Is. thii 
s a c:-ra;3t fa;- 



ia; :ia« aripsr cpcar; 3-i- ■ 3 can ba 3 v ass 
it aaa 3s raagiily d'ivicisd, for a:apaxa;. 
-r3403, ;iS3sii&;;:a , ■l.ATi ; 3434. 
saii: p.A'i'p} 340t3 aads aipiiaiio aaaiaa 
3406. The 1 , 3 to ' > - coovaPOf 
aavo a faactioa So caavas; a aoasaa to 
5s a function so perform gamma corrsc- 

Ati l ! >\ V^l't ' \ 43, 

a { r ' > a aarras; {yitKio aigtas;} to 



ii a a 

igsd from 8* 



digital to - v ^ sr -< cltcoit 3408 are V t ?<it 
p : ;<a; aaav 3401. 

foiar] o -'<-i>vi a i'\ v, t ioo ^ , « vs 

* ~< v. -. „ N i v i ■ 

tha aapHai -P; analog eoaveaar aactiR aapp fi aP tia 

pGse rtmfy. T 3a; is, ^ >wa oparatiaas ara carria- 
a; ma smss ibaa. Accaraiag Pa saw. a iineseqsjen-lal 
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fhsraaara 
|D52Sj inO 



pOSSifcte. Th«S8 OpSPiPOSS Sf8 r« 



v- V * f * V. ? J! ! - U , V« ST "f S * OVi. VO 

if fv ! SO -> ■> * 1 - N 

enm* curmm source circuit 341 

[0123 - ' 1 



eh; P 



■ngiv ■; 



■y pnps o? as 



3401 eompriais a fc 



PPia a 



f0l35| Taos is s K: . p n 'or suppp gn if? 
posses througf'Gt'l acscoa Sue?' annas; panrneairoos a: 
required \ «. -> 1 & conass % aocaraov. 1 sc afore.. 
aasaher aararp scssna dssait is; use;; for ;s«tiing a or 
~ c i \" ' v i 

rfS'TS SOPrCaCia'UH \<- ;,!;-;,-; ^-ji'svi !■') napP.S LaOprfSrp A'itO 

sineamey "Pas, aa nnown if; F iGX 30" So 3o. a basic 
aprrsot ^ ^ circuii is dapasso is? a cartas- ^ 
currentsovres imnsisws sue sstisi ssqasacs. Aocort&ng 



ipp SSS 



a siaoip: caostaaps ssisPasns pp SCO sppsstrssp cr other 
». »Vf ? 

FiG 30, ?iO 05 and On; SOp napy na Pp-maO Of- a ;;:jS>- 
.3 -> 3;s aOnn-pss 1 ' 1 - if: 3 i(a 24, 

if, CTOnr warri-p prn sii Pa; ci.-u.-rP-. :-Sp-.p, :; :P Spa 3Pp FOP 



< J ' s' P 

isisu a::;; -ha i:ke) may Oa ppsvioas; in aoi-sr !o onaOni Oas 
;:aai:-if) opsnpasa AiPsaanOsesp :ap naaiap: ppnrpnon ;;j 
a snaps; source aiass; p?sy oe coppoiisd by s ssppnp 
t i ' < i t t it M 

naiiiap? Ooin tan tap": capas opP Ops cap-opi source as 



i > tap r - N ' '\l - ' 

sopaerj op a sioppe srysasiiiso ppastaa;e : sap sa iC chip 
» < > - f v- , s ; |> 

a^ i - i - ' ' ' • v - ... 

i « t v ^ i . < a; t „s ?»\ 

tTs^'ja A;. : p ; B;;adirv:y; ar 5; pr.m-no saaaiaP} 
[0130] ■> , ^ 

il.ae PP'ivas oifcpli sap nip ikp -an rpa i;;aiiap 'o :sa Piias 
shown In RS 34 

[8131] ia,rpva:Tia a. inlhf; aasp ; ; i ;Ps tiiss iiffps piasaS 



S V s 1 1 f .riS" 

0 i xfrt cum**, souf cp-t ;ha cur art so tos \\ 
a* r> ,v O'- ' ' t > f a jtc ; 

? 0 v. . ^ t - ! v t P Osi ( a^i f „ 

i.AT2 airaaiP T ss: fags;-! oa!patP;a fraai iha LAT2 dmM. 
-•v V? 1 1 (10 

as na:;;:-p:oi:tngasicp;rtnP::nxa^ 

cip-.iiii avsiy as «a?a-pip?p ■p:'Pi;gi ; ; ? aiasp; ior aasfaysiap 

the sening «3pefs?iofi sns me output Bparar os 



oaoa carfi-fi: soo>ao aircjf! aaas a> ;ra.- pfst af-oh 'S^saP 

, «]p i ~ ? • t V. 

3-105 a-p;y os as-uaas. is p;ar pass, ;na n-a? isaaa aap ^r 

104 of i iasfiio fouffo a- - ppfpiPPs 
[3133] i i 

a aprrsra sabres o'aspir is tsa oigi-ai ;o a-ssiap aassp;tsf 
! as 06 "o a i;; ipQ. 34, TPs; o ^ io asaiag ^ 



appisi PaOircaiiasi WO Pp/apa^py \r:^r^Uo:m P-iaiioa- 
^,0 - \^ vi r ' ■ a ' a. . i 'AO 
aoaaosspp asp Pip ppssfiaoppp iippi-aca ass aa spa^ao: 
to 1h« iiiveafkis 

|{J?S?1 ^ f i 

5aa;a0i?affSt Piooaa 1 ;o " , e < a s <■ i ^ 



saaii;:i;sa:t;i,AT 0} poop sOpaa 
; s:uapp ;LAT ■ ) 3404 iaaapanas 
> 1 ^ tpfp:a>aa - , 



:hannoappsp; Mo-pa 0] 

[0130] > iavappaaaor aos-apiia 
i ; P.i:ip a ppiPiay ppaaa af aiOP;:'Pa : a 
; oc as- a spsssaOisass «x p-Jc 5; v'tci' 



[05 34] i ^n-soffe V» iiivent or ca rae sppakHi !a s 
, < (oora;;p sooioo o:r;;;3i , < p I >>i . ' \ , <>- 
- a 1 ' ^ a - * " . ' - " o - " a 



o saviaspon syp-sia, o; ; . rsi>"Paso?rip davso 'ap 
::S<s). n a ~ ptipasfia: aaaiaaifir. a paaa: pisyar, aporp 
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s't ' -< <• t, \< - 

3 OaaaaiPap apadGpf SP-pil PS « DiQPaa Vaasppiai Qiao 

aiPVba pap iapapaas a aGpisy aspaalo of ciiopapyGp; Ga 

aaa PS app- : S-P 10 S pasi aaosai.ua-.p S Gspas.V pC-aipa p: 
-> ' ' \ v til \- 

i k - - st i A" i the iGa SpaaGa exs::"p5<;s: at asesp ^ 
< ^ 

[81 3 ■> *■> „ 

pi , - . " . it • 

seiMarrlaoastyMiigh^^^ 



y ^a aata s t 



13002, 



yisp^ 



osi! ba aapalaa to a aGai y-pa aaaaaaaiaa aaa o apiay po-- 
} > t 1 (> a s-eao; 3ap prGa^aGaGanaiha. ^ Gjpaaa 
* > N d ^ N - - - 

i w ai - - • is paayPPfaP , toe ' . 
pfavlca a. a ssGaa-piaaos fyys. a ^yoko:; >-:o boa-aigap 
oppG-aaady pip bapiay paPaa-pppo-aG car; ac p-aaG G:a 

'a ,<• - fa - - a»v':caa ' daaapya ; y ;a- 
Ga-aa3aa. aaGaGaa a:aaa da y:aaaoaal aaanaaaaa -c- TV 

|'8!40j GG 333 saows a daaaai ppii capers triat In- 

v > v C ^ v v ' a 'J 6..^ 

ft I j v ' 3 > 3 \ 

- a. , laGG a sGaaGoaoaaa:' pa- 

cad pop' ;ae G:e. Fadhep accoaGag, a; Va; lavoafloa. dap 
diyGG st:i: caaraaa sdpaaa a FGd 338 as aaayGdaa 
[0141] GG 38C saaaaa a asptop aapaaaP; aaaaxdar 

uaas the ailsaiay aaatiaa ■ 320:? a aigaaa iaa; aavercaaa-i: 
- 3 a 

■arr.aaac devG-a ; aovaa a; IGG 330 a: aaapaaasa. 

|0 54?j GG -333 Pi s;n >>ia cc pi " — 

awsca 13303. aaaaGaa. kaya ;030a. aa -"»J part 

GyeGGo : Gs \ - !> computer - ->w la RG 3a[= Is 
[61433 - " " s - " " 3 

\! v 0-,'C , 

aaeal-a-p-pcalaa >343?, sad thaakaaTpp aiapasy podiaa 



3i & ::W a:paaa 3-a; DV3 raprapaa :n<- 3ev ; ca t PA t FIG 
08£ { s>on p • ted 

|01441 FSG 33F spo-s,;, { ; poggia ipv pvsj (3esa 
aacpptea asp^ay) past iapPaias a aasip lapaly a 

lO^i-yi FiG 33G saaap: a viPsa:- aaa-aaaV a'' Ipdiaj^s a 
aaan aoiay aaSOa a diaada ppaioa -3?;03. a aaasiaa 
: 1 aa aaaa-aa; aaatiaaaap paa: . G a raaaapcpa- 
& ' o > v " \ t ' 

3S06. a i -\ C • ! - ^ apai ? !ioa mi * 
paefaaaci p : pya ; 360a aa3 a--. e !ip t - ; . ';p fl :a'a:-:pf;a aarG>a 
aapaai 3> a paa;; :ap; ooraaiaaas 3;a oasplay paalaa 
i , . 'X • v - ,1 >3 { ti 1 tu 
as a v »t N t v i 

- p - j 
£014S| F-!G i ^ - -> b - i>3 M if 
a XPv --3 a (\s a a 

ie?a3 / j. -! -37'C w &y<Si« output 

a* pcin.ors t 3 ( 1 axtein;: w 

\c 3 " . t 3^ ;a u 3 1 p s < a^ ^ k 
iv , 0^ v > > a hI'\ 

\v ' U foif-s'a, 

x < v <s8d for a ft ort 

•ypa ar raar typp araGaaar by aa3ga:tyiae aaa proieadaa 
aoKaaaOiaiappai^pa^Gaiapaaaaiayaiaaaaapa-tpiika. 

v v 3 i a< 

<•■'-■ aGaapa 'Pa'Oaap-: a tpipaoa-aapaicaiGa pa33 ^ ; aa rf t 
aa; aaa a 03GG (Geaae TaGvisioa SyaaeaG ami la par- 
aaaGrpssiO Fa;' s , ^r 1 t. ' * x 

\<„"' «■ - - ~ < s 

ctt, ei> i i i 1- 1 v 

filgh mspcii'ss. 

C If C.V'st ■ » 

::ga: eaaalag aaaiaa. aaas a aaaaaaiy -:aapiayaa sa- a--pt 
■00 :;gh; era;P:aa pap:-; -x ay a^apy Pa sraaj; sa» ap ppaa 
aG!p. A«:a'ai:agly. in the aasa pi a I Fyiht paaaaaa aavGo 
:a- Paaa.; f;0op!;3-3 aar a aispiay pa-Foa a~a; a-aiaiy ;aapiaya 
cas^ctsr dais : such ss the oae v- i \s - u ; ; y p- 
;a:'ailpai, pa;3caiaay h opb at a "cpiIs o~;u a- ao 
aaa a rpprodaoiap aaviae, ii a; p'^fprabiy a-peaa!ap pp 
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§, A ss^aaaaaata;' oAvlas cti< s v 
fx aaaalaiar Aa ,;-t ft » ; ;J t . fjs • 



VvAch IS C;;"!^C.'te--5 ;0 S Caa*at Ca-a'Ca AaCaA - % - - ~ 1< 1 

an ar-.pijf'e:- AaaA Aa each AiAg a; iaaA ana as*; and 

iXasahA aalsAxa Aah': - \ a - S a \ \ - . A'» ; \ AAa<- \ S <a«t ,t<0 ti 

d .1 , ' < ,< ■ ' ( . i > !' 

7. ! 1 0 1 - t > 

2, \ , aprjsing; 

as - , ^ ^ 

:ej?J io wt c:j - y, a; os - ; 

acaaAiad ay a tasnsishar a : caaaca or aaaAc :T' 3. A t:f?-:-^^iic;:?^;c«;;^ : ; ■■ : «^ac:ii:p? ; 3y por-:»n irs^-sg 

«,} "1 ? "0 v < ' t fCi^ 

arid claims 1 to 7. 

< i i p' -> - i 

iaap;-^ i- v. v 9. i a y„ v; ( „ uslrsg 

a - a* s a- i >-r , , - v * , a > t 

transistor, chains i to 7. 

3. A a- • \ , -t <■ davica -- -> y } "a '50, < vp v 

aAna ha; saaaasnaaaAf AaAcn ac.cfjf.ci if a:; a; any 

8 *Cul; 1:5 VVhiCn 3< - i 

aanaaiAd ay a asaaaaa- 3 sai.aca or a aaaa Cr 

>,yiach A caaneaaa' Ki s caaaa-. aaaaa Aaa.A: 1 A A ;ncbiis C.Otr;p: : *sr thai A?S a <Acpiay portion yaA-.O 

SS-njcorajnciC: CavAa aC'CCrAc g to , •> t 

ciaif-is 1 in 7. 

W - aa? caaA n a pata -A - Aaacayaa 

A3. An Imaaa rapaaAaaa device A;A haaa; it , n < 
i Vm« - r - -ics ^ , - <- { t< v 

■ :i \ s , " 

a Aaaat A which ;s cur-a;:; cccpilsd cc icac is 

conAaiiad ay a ;ra->si;ca:' a saitrca or a acaia n J As, Aaaaaia , aio:Ajy An; hac a na-- t^n isaiae 

cuii ro sny cm a 

srio: asaiins 1 to ?. 



14. A ^:ci«o asanas Asa; has a diccaay acaac:, - < Aa 



s afaaAaar t ) - 3 caaaaA sappiiao a; ia 15. A a-;oaAi phana 1 has a aapiay aahiaa t n < tho 

8 !oad: srsd m - \A,ka-s 

sn ops-st:0-S3i arap I'A-h 1 to 7. 
wherein 3 non-sjivefjinginpijiiefii-finsi- tjf -he op- 
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